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PREFACE
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Fort Detrick, Frederick, MD 21701-5009

TASK AREA: 808EB Schistosome Topical Prophylaxis System

GLP STUDY NO.: 87016

STUDY DIRECTOR: Don W. Korte Jr, PhD, MAJ, MS

PRINCIPAL INVESTIGATOR: Denzil F. Frost, MS, DVM, CPT, VC

CO-PRINCIPAL INVESTIGATOR: Dean K. Magnuson, BS, SP4

PATHOLOGIST: Charles B. Clifford, DVM, MAJ, VC, Diplomate,
American Society of Veterinary Pathologists

REPORT AND DATA MANAGEMENT: A copy of the final report,
study protocol, raw data,
retired SOPs, and an aliquot
of the test compound will be
retained in the LAIR Archives.

TEST SUBSTANCE: Schistosome Topical Antipenetrant Lotion

INCLUSIVE STUDY DATES: 15 September - 2 November 1987

OBJECTIVE: The objective of the study was to evaluate the
dermal sensitization potential of a schistosome
topical antipenetrant lotion in guinea pigs.
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Dermal Sensitization Potential of a Schistosome
Topical Antipenetrant Lotion in Guinea Pigs-Frost et al

INTRODUCTION

The U.S. Army Medical Research and Development Command in
collaboration with Miles Pharmaceuticals is developing a
Topical Antipenetrant (TAP) lotion to protect U.S. military
personnel from schistosomiasis. The Division of Toxicology,
Letterman Army Institute of Research, was tasked with
conducting a preclinical dermal sensitization study of the
schistosome TAP. The results of this study will be used in
support of the filing of a Notice of Claimed Investigation
Exemption for a New Drug (IND) for the Topical Antipenetrant
lotion with the U.S. Food and Drug Administration. The
Guinea Pig Maximization Test (1) was selected as the test
system because it is the most sensitive in vivo bioassay for
evaluating dermal sensitization (2).

Objective of Study

The objective of this study was to evaluate the dermal
sensitization potential of a schistosome topical
antipenetrant lotion in guinea pigs.

MATERIALS

Test Substance

Name: Schistosome Topical Antipenetrant Lotion.

Manufacturer/Batch: Miles Pharmaceuticals/JD-10-58.

Active Ingredient: Niclosamide 1% (w/v).

Major Inert Ingredients:
Propylene glycol, USP 47.9%
Alcohol, USP 25.4%
Polyethylene glycol 400, NF 23.9%

Source: Mr. Bill Ellis
Division of Experimontal Therapeutics
Wltor eed Army In:;t it uto( of 1<oseutch
Washinqton, DC 2030"1-'l00



Frost et al--2

Vehicle: Propylene glycol (J.T. Baker, Phillipsburg, NJ
08365) was used as the test substance vehicle for intradermal
induction doses. The expiration date for this lot (501601)
was 1 January 1997.

Other test substance information is presented in Appendix A.

Positive Control

Chemical name: Dinitrochlorobenzene (DNCB)/Lot# :IFO5U3

Chemical Abstract Service Registry No.: 97-00-7

Source: Sigma Chemical Company
St. Louis, MO 63178

Vehicle: The vehicle for DNCB was a propylene glycol
(3%) and sterile water (97%) mixture. Propylene glycol was
from the same lot as for the schistosome TAP intradermal
induction doses. Sterile water (Lot No. 01-075-FW,
expiration date 1 Feb 89) was obtained from Abbott
Laboratories (North Chicago, IL).

Preparation of Stock Positive Control Solution: The DNCB
solution was prepared by first adding 30 mg DNCB to 1 ml
propylene glycol and heating until it dissolved (approxi-
mately 400C). To this, 29 ml of sterile water was added to
give a concentration of 0.1% (w/v). The solution was heated
to 50-60oC and vortexed to keep the DNCB in solution.

Other positive control substance information is presented
in Appendix A.

Name: Placebo Topical Antipenetrant Lotion

Manufacturer/Batch: Miles Pharmaceuticals/JD-10-50

Major Ingredients: Propylene glycol, USP 47.6%
Alcohol, USP 25.4%
Polyethylene glycol 400, NF 23.9%
Purified water, USP 1.7%

Vehicle: Propylene glycol was used at the same
concentration as for the test and positive control portions
of the study.

Other placebo information is presented in Appendix A.

I
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Other Study Compounds

Freund's complete adjuvant (FCA) was obtained from Sigma
Chemical Company, St. Louis, MO 63178, Lot No. 67F-8834.
Propylene glycol, from the same lot as for the Schistosome
TAP, was used to prepare the dilutions of FCA.

Sodium lauryl sulfate (SLS) was obtained from the Sigma
Chemical Company, St. Louis, MO 63178, Lot No. 116F-0012.
Petrolatum, White, USP (Moyco Industries, Philadelphia, PA
19132, Lot No. 6503) was used as the vehicle for the SLS.
The SLS was prepared as a 10% concentration in the
petrolatum.

Animal Data

Sixty-seven male guinea pigs, Hartley strain (Charles
River, Kingston, NY), were used for this study. They were
identified individually with ear tags numbered 87E00270
through 87E00336, inclusive. Two animals were selected
randomly for quality control necropsy evaluation on receipt.
Eight of the animals were used for a pilot study to determine
the highest tolerated concentration for the intradermal
induction dose, a slightly irritating concentration for the
topical induction dose, and a non-irritating concentration
for the topical challenge dose. Animal weights on receipt
(16 Sep 87) ranged from 147 to 282 g. Additional animal data
are presented in Appendix B.

Husbandry

Guinea pigs were caged individually in stainless steel
wire mesh cages in racks equipped with automatically flushing
dump tanks. No bedding was used in any of the cages. The
diet, fed ad libitum, consisted of Certified Purina Guinea
Pig Chow, Diet #5026 (Ralston Purina Company, Checkerboard
Square, St. Louis, MO); water, purified by reverse osmosis,
was provided by continuous drip from a central line. The
animal room temperature was maintained in a range from 17.80C
to 24.40C and relative humidity in a range of 35 to 52% with
occasional spikes as high as 74 % during room cleaning. The
photoperiod was 12 hours of light per day.

METHODS

This study was conducted in accordance with LAIR SOP-OP-
STX-112, "Guinea Pig Maximization Test" (3), which was based
on the method of Magnusson and Kligman (1).

0la
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GQou Assignment!Acclimation

The guinea pigs were quarantined for 10 days. In
addition, 11 days were required for the completion of pilot
studies. During the quarantine period, the guinea pigs were
r-rc,.ed daily for signs of illness cnd weighed once a week.
Nineteen animas were assigned to each of three groups by a
strari:Led randomization technique based on their body
weightis.

The results of the pilot studies indicated that intra-
dermal injections of the schistosome TAP, the stock DNCB
solution, the placebo TAP, and the FCA produced necrosis
and sloughing of the skin around the injection sites. The
maximurn tolerated doses for intradermal injections of the
schstosome TAP, placebo TAP, DNCB, and FCA were determined
to be a 5% concentration of each stock solution.

The stock solution of the schistosome TAP, DNCB, and
placebo TAP were shown to be non-irritating when adminis-
tered topically. Therefore, for the topical induction and
the challenge doses, these compounds were administered as
the undiluted stock solutions.

Smound Preparation

Intradermal Induction:

A 5% solution of tle schistosome TAP was prepared by
diluting 0.3 ml o- he stock lotion with 5.7 ml of propylene
glycol. Freund's complete adjuvant (5%) was prepared by
mixing 1.8 ml of the stock FCA with 32.4 ml propylene glycol.
A 5% solution of the placebo TAP was prepared by diluting 0.3
ml of stock lotion with 5.7 ml propylene glycol. The DNCB
intradermal injection solution was prepared by diluting 0.3
ml of the stock 0.1% DNCB solution with 5.7 ml of propylene
glycol. The FCA (5%) and schistosome TAP (5%) combination
was prepared by adding 0.2 ml schistosome TAP and 0.2 ml FCA
to 3.6 ml of propylene glycol. The FCA (5%) and DNCB (5%)
combination was prepared by adding 0.2 ml of DNCB 0.1% solu-
tion and 0.2 ml FCA to 3.6 ml of propylene glycol. The FCA
(5%) and placebo (5%) combination was prepared by adding 0.2

m. of placebo and 0.2 ml FCA to 3.6 ml of propylene glycol.
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Topical Induction and Challenqe:

The sodium lauryl sulfate (SLS) was prepared by weighing
10 g SLS and 90 g petrolatum. The two compounds were hand
mixed with a spatula.

The schistosome TAP topical patch was prepared by
applying lotion to a 2 x 4 cm piece of Whatman #2 filter
paper (Whatman, Ltd, New England). The DNCB topical patch
was prepared by applying 0.5 ml of DNCB 0.1% solution to a 2
x 4 cm piece of Whatman #2 filter paper. DNCB solutions were
prepared fresh for each application day. The placebo TAP
topical patch was prepared by applying 0.5 ml of the placebo
lotion to a 2 x 4 cm piece of Whatman #2 filter paper. The
challenge vehicle control topical patch for the DNCB group
was prepared by mixing 1 ml propylene glycol with 29 ml
sterile water (Abbott Laboratories, North Chicago, IL 60064).

Test Procedures

Intradermal Injections:

Twenty-four hours before intradermal dosing, an area of 4
x 6 cm over the shoulder of each animal was clipped (Oster®,
Model A5, size 40 blade, Sunbeam Corporation, Milwaukee, WI)
and then shaved with a disposable razor (Davol, Inc.,
Cranston, RI) and tap water.

On each shoulder a row of 3 injections (1 cc syringe,
Lot 6 D390, Becton Dickson; 26 gauge, 0.5 in. needle,
Becton Dickson), six injections in all, were made as
follows: 1) 0.1 ml of the adjuvant alone, 2) 0.1 ml of test
substance without adjuvant, and 3) 0.1 ml of the test
substance emulsified in FCA (final concentration 5%). All
injections were made deep into the dermis to minimize
sloughing.

Topical Application:

One week after the injections and 24 hours before the
topical application, the 4 x 6 cm area was clipped again
and shaved closely with a disposable razor and tap water.
Since topical administration of the test agent was non-
irritating, the area was pretreated with 10% sodium lauryl
sulfate in petrolatum immediately after the clipping and
shaving. The SLS was massaged into the skin with a glass
rod and the skin was not covered. The residual SLS was
removed the next day with gau::e Just prior to topical
induction.
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A 2 x 4 cm patch of Whatman No. 2 filter paper was satu-
rated with approximately 0.5 ml of the appropriate test or
control substance. The patch was covered by overlapping with

an occlusive tape (Blenderm®, Medical Products Division/3M,
St. Paul, MN 55144, Lot 273) approximately twice the size of
--he patch. The occlusive tape was firmly secured by elastic

,.sjive bandage (Elastoplast®, Belersdorl, Inc., BDF Plaza,
I CT 0() 8' -1229, Lot 25cqc5) This dressinq was left ir;

: . ' " ' )I 4 H{ !1 , 1 i;. ', ,' W .i:; | ,ik tlt t () e-ir:;iji o I h .0J I lit- w i .,j):;

t t ;.rk. t in place througiout the dpplicat ion period.

Challenge Application:

iest zoncound and negative control animals were
,-ha'*enged topically with the schistosome TAP lotion 2
S' : a'ter the topical induction. Positive control
3ani.-s were challenged with DNCB 2 weeks after the topical

fI: nk by clipping and shaving as for the induction phase.
The Lest substance (approximately 0.5 ml) was applied on a
2 :: 2 cm piece of Whatman No. 2 filter paper and sealed to
the left flank as for the induction phase. A second filter
p per was used to apply an equal volume of the vehicle to
trie contralateral flank in the same manner as the test
3 '}stance. The patches and occlusive tape were firmly
fecured by elastic adhesive bandage (Conform®, The Kendal

minmanv, Hospital Products, Boston, MA 02101, Lot 7233, and
lewrap®, Animal Care Products/3M, St. Paul, MN 55144).
T~h patches were left in place for 24 hours.

Reading the Challenge Reactions:

The challenge reaction was eva'uated 24 hours after
removal of the patch. Any irritation produced by the plastic
a-e would be expected to have sub.ided by then so that any
reaction observed could be attributed to an allergic
re sponbe. The sites were examined again at 48 hours, after
removal of the patch, primarily to detect weak or slowly
developing reactions.

Reactions were scored on a 4-r..int scale: no reaction,
0; sca-itered mild redness (erythema), 1; moderate and
1 : fuse redness, 2; and intense redness and swelling, 3. A
1,.spcrzse was positive if it exceeded the response on the

a side and there waz; -o more than a slight
r-:'nezs attributable to the te. ' -ubstance in the negative
:,trol group.
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All guinea pigs were submitted for a complete gross
necropsy at the conclusion of the 27-day observation
period.

Duration of Study

A historical listing of study events appears in
Appendix C.

Deviations from Protocol

Shaving was done with disposable razors and water rather
than an electric razor in order to obtain a more satisfactory
clean-shaven area. Final study group numbers were affected
by the need for additional pilot animals (i.e., one was taken
from each group) and unexpected deaths due to complications
stemming from diarrhea (see Appendix E, Pathologist's
Report). It is believed that these deviations from the
protocol did not adversely affect the study results.

Storage of Raw Data and Final Report

A copy of the final report, study protocols, raw data,
retired SOPs, and an aliquot of the test compound will be
retained in the LAIR Archives.

RESULTS

Experimental Findins

Table 1 summarizes the incidence of reactions 24 and 48
hours after each challenge dose. The schistosome TAP lotion
produced a positive response, peaking at 48 hours with a 25%
incidence.

Table 2 summarizes the severity of skin reactions at 24
and 48 hours. Response severity for each group is calculated
by summing the scores of responding animals and dividing by
the total number of animals within that group. This produced
a peak severity index of .25 at 48 hours for schistosome TAP
lotion.
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Table 1

Incidences of Challenge Skin Reactions

Test Group Hrs After Challenge
2A1A

Schistosome TAP .19 .25
DNCB Positive Control .81 .94
Placebo TAP .11 .00

Table 2

Average Severity of Challenge Skin Reactions

Test Group Hrs After Challenge

Schistosome TAP .25 .25
DNCB Positive Control 1.12 1.44
Placebo TAP .11 .00

Dinitrochlorobenzene (DNCB) produced a positive response
at both time points, peaking at 48 hours. Eighty-one percent
of the DNCB-treated animals exhibited a response 24 hours
following the challenge doses. These reactions persisted,
yielding positive effects in 94% of the animals at 48 hours
after dosing. The severity scores for the responses to the
challenge doses of DNCB were 1.12 at 24 hours and 1.44 at 48
hours. At 24 hours, 11% of the negative control animals
(challenge dose of niclosamide lotion) exhibited a reaction.
Individual severity scores are tabulated in Appendix D.

Nine animals were removed from the study because of
spontaneous death. Gross and microscopic lesions observed in
animals dying were consistent with enterocolitis, probably
due to Escherichia coli. No gross lesions were observed in
any of the animals that remained in the study.

Iilll I
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DISCUSSION

Guinea Pig Maximization Test

The Guinea Pig Maximization Test is more sensitive than
the Landsteiner-Draize or other experimental methods of
identifying contact allergens (2). The number of sensitized
animals in the test group is an indication of the potency of
the contact allergen. Positive patch test reactions may vary
considerably in strength. However, it is the total number of
positive responses (frequency) and not the intensity which
determines the study outcome. The potency of an allergen is
based on the percentage of animals sensitized (frequency)
according to the following scale (1):

0-8% Weak (Grade I)
9-28 % Mild (Grade II)
29-64% Moderate (Grade III)
65-80% Strong (Grade IV)
81-100% Extreme (Grade V)

If more than 10% of the animals are sensitized (Grade II,
Mild), there is an obvious risk that sensitization will occur
in humans.

Schistosome Topical Antipenetrant Lotion

In the present study, a schistosome TAP lotion
containing 1% niclosamide was evaluated for dermal
sensitization potential according to the Guinea Pig
Maximization Test criteria (1). The study results show that
the schistosome TAP lotion sensitized 25% of animals; this
places the lotion in the mild sensitizer category. However,
the placebo TAP lotion was also shown to be a mild sensitizer
since 11% of the placebo animals exhibited a positive
response to the challenge dose. The use of the complex
lotion formulations complicate interpretation of the study,
especially since the formulations contained 25% alcohol
(Appendix A). This is in excess of the recommended maximum
concentration of alcohol when it is used as a vehicle for the
Guinea Pig Maximization Test (4). However, without
additional data (to include the sensitizing potential of the
active ingredient, niclosamide), any conclusion except that
the two lotions are mild sensitizers is speculative.

Wahlberg and Fregent have emphasized that one should
assess the sensitizing potential of a formulated product such
as the schistosome TAP lotion by conducting the Guinea Pig
Maximization Test on its individual constituents (4), the
rationale being that the formulation may prevent one from
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obzaining a sufficient concentration of the active ingredient
to induce a sensitizing response in the test system,
resulting in a false negative response or an understatement
of the active ingredient's sensitizing potential.
Conversely, the formulation may contain sensitizing
c=ntaminants or byproducts that would induce a false positive
response. Consequently, without accurate knowledge of the
sensitizing potential of niclosamide, the active ingredient,
it is difficult to interpret the results from this study of
the schistosome TAP lotion.

CONCLUSION

The schistosome topical antipenetrant lotion is a mild
sensitizer under conditions of this study.

L UNA9
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Appendix A: CHEMICAL DATA

TEST COMPOUND FORMULATION

Name: Schistosome Topical Antipenetrant Lotion

Alternate Name: 1% Niclosamide Lotion

Manufacturer/Batch: Miles Pharmaceuticals/JD-l0-58

LAIR Test Code Number: TP82

WRAIR Chemical Number/Bottle Number: WR46,234AJ/BL44970

Active Ingredient:
Niclosamide
Alternate Chemical Names: 2',S-Dichloro-4V-nitro

salicylanilide; 5-Chloro-N- (2-chloro-4-nitro
phenyl) -2-hydroxybenzamide

Chemical Abstracts Service registry number:
50- 65-7

Chemical Structure:

OH C1
0

/ \ -NH / N02

C1

Molecular Formula: C13H8C12N204

Inert Ingredients: See attached Miles Pharmaceuticals
datasheet.

PLACBO FORMULATION

Name: Placebo Topical Antipenetrant Lotion

Alternate Name: Placebo for Niclosamide Solution

Manufacturer/Batch: Miles Pharmacetuticals/JD-l0-50

LAIR Test Code Number: TP83

WRAIR Chemical Number/Bottlie Number:
WR46, 234AK/BL44989

Ingredients: See attached Miles Pharmaceuticals
datasheets.
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Appendix A (cont.): CHEMICAL DATA

A.NPL]YTTICPL '-A.

Manufacturer's Analysis: See attached certificates of
,cialvsis from Miles Pharmaceuticals.

USAMRDC Analysis: A confirmatory analysis of the test
czl.&uni a~nc pl~acebo was performed by SRI International.*

~ mri E, Benitez A, Lim P. Assay of 5-Chloro-N-(2-
ch>:-,.o-4-nitrphenyI) -2-hydroxybenzamide (Niclosamide) in the
forn,,'Jateci solutions, WR-46234AJ, BL44970 (176 w/v Active) and
,,;P-:6'234AIK, BL,44989 (Placebo) . Menlo Park, CA: SRI

lntznaicr-U,4 September 1987, Report No. 586; rJSAMRDC
~C:n:zact Nr-. DAMDl7-85-C-5141.

IM
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Appendix A (cont.): CHEMICAL DATA

Miclosamde 1% Solution

Lantity in Grm.s Per Liter

ingredient 
Activie Placebo

Niclosamidn 
10.00

Propylene Glycol USP 479.0 475.5Alcohol, USP 254.00 254.00
Polyethylene Glycol 400 MY 239.00 239.00Carbopol 9411 5.00 5.00
Tetca (2-hydroxypropyl) ethylene-
diamine (Quadrol2 ) 5.00 5.00
Purified Water, USP 5.00 17.13
Citric Acid, USP 

1.30
D&C Yellow 010 Dye .. 0.04YD&C Red 040 Dye 

-- 0.03

1 .BF Goodrich Company

2 - BASF Corporation
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Appendix A (cont.): CHEMICAL DATA

M iles _ _ _ _ _ _

Miles Pharmaceuticals]Ni\DU SiT? '%hAL P- £JPRJ ETA2Y bESUNr~ATI ON Civison ot mlies Laooratories.In

.'.est a~p C',eCcicC651f6
June 22. 1987 3A 92'

CF.RTIFTCATF OF ANALYSIS

Product: Niclosamide 1% (WVl) Solution
Miles Batch Number: JD-10-58

=ET RESULTS

1. Appearance Bright yellow, viscous, slightly
turbid solution.

2. PH Average - 6.84

3. 'pecific ;ra'Jty Average - 0.995

4.. Assay Average - 0.979% wv

S. Degradation Prodtucts 5-chlorosalicylic acid: less than
O.O1Z 'i/t

2-chloro-4-nitroaniline: average
0.025% 'i/w

6. Viscosity 370 cps

7. Ethanol Average u23.56% w/v

I cu'rtify thait the above data are accurate.

Watson A. N

Sohi~vr. '1 A. Recrrd- F . Audit ~g
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Appendix A (cont.): CHEMICAL DATA

Miles ---
Miles Pharmaceuticals

I~iDUST Ji:L ?P : AR~~~IETc.s,on o, Mes Laooraores. inc.

-.qcam Lane
.A.SI5 W.e C~nrelc:ul C6516

June 22, 1987 934-9221

CERTIFICATE OF ANALYSIS

Product: Placebo for Niclosamide Solution

Miles Batch Number: JD-10-50

TEST RESULTS

1. Appearance Bright yellow, viscous, slightly

turbid solution.

2. pH Average s- 6.91

3. Specific Gravity Average a 0.993

4. Identity No niclosamide detected.

5. Viscosity 460 cps

6. Ethanol Average - 24.072. w/w

I certify that the above data are accurate.

Watson A. Young. Jr.
Supvr.. Q.A. Records & Auditing
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Appendix A (cont.): CHEMICAL DATA

Chemical Name: 1-Chloro-2, 4-dinitrobenzene

Alternate Chemical Name: 2,4-Dinitrochlorobenzene

Chemical Abstracts Service Registry Number: 97-00-7

Chemical Structure:

C1

0
NO2

Molecular Formula: C6H3N204C1

Molecular Weight: 202.6

Physical State: Yellow crystals

Meltir. Point: 52-540 C1

Purity:
The compound was designated as 95% pure by source.

Analytical Data:
Chemical analysis was performed as follows:

Infrared c,-ectra were obtained with a Perkin-Elmer 983
spectz:uxeter. 2 Proton magnetic resonance (NMR) spectra
were recorded on a Varian XL300 instrument with
tetramethylsilane as the internal standard and chemical

shifts expressed as parts per million (6) .3 Low
resolution GC-MS analysis was performed with a Kratos
MS-25RFA (30 m DB-1 capillary column). 4

The following data were obtained: IR (KBr) : 3443,
3104, 2877, 1963, 1829, 1801, 1756, 1705, 1604, 1591,
1542, 1349, 1246, 1156, 1046, 917, 902, 850, 835, 749,
732 cm-1 . The IR spectrum was very close to the Sadtler
reference spectrum.5 Differences were due to the much
finer spectral resolution ,.,tained on the P-E 983

instrument. NMR (CDCl3) : 6 7.78 (1 H, d, J = 8.7 Hz),
8.38 (1 H, q, Jortho = 8.7 Itz, Jmeta = 3.6 Hz), 8.74
(1 11, d, Jmnta - 2.4 Hz). Thre spectrum of DNCB was
i(eriltical f( t he A I rich Pe I refnce :;pecl.rum.6
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Appendix A (cont.): CHEMICAL DATA

GC-MS Analysis: A plot of the total ion current versus
scan number showed one major peak for DNCB with only
traces of other compounds (not identified). Molecular
ion masses (m/z) of 202 and 204 confirmed the identity
of the major peak as DNCB.7

Lot Number: 11F-0543

Source: Sigma Chemical Co.
St. Louis, MO

1Windholz M, ed. The Merck Index. 5th ed. Rahway, NJ:
Merck and Co., Inc., 1983:300.

2Wheeler CR. Toxicity Studies of Water Disinfectant.
Laboratory Notebook #85-12-021, pp 9-10. Letterman Army
Institute of Research, Presidio of San Francisco, CA.

3 Ibid. pp 11-12.

41bid. pp 13-16.

5 Sadtler Research Laboratory, Inc., Sadtler standard spectra.
Philadelphia: The Sadtler Research Laboratory, Inc., 1962:
Infrared spectrogram #964.

6pouchert CJ. The Aldrich Library of NMR Spectra. Vol. 1,
2nd ed. Milwaukee: Aldrich Chemical Co., 1981:1173,
spectrum D.

7Wheeler CR. Toxicity Studies of Water Disinfectant.
Laboratory Notebook #85-12-021, pp 13-15. Letterman Army
Institute of Research, Presidio of San Francisco, CA.

-.4
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Appendix B: ANIMAL DATA

St-!ecies: dajia porcelius

.S" -.a in : H a , ie y

Sou2rce: Charles River

Kingston, NY

S.>:: MaP

bof b':th: 24 August 1987

Method of randomization: Weight bias, stratified
animal allocation

Ar mals in each group: 20 male animals

Con'dition of animals at start of study: Normal

Identification procedures: Ear tagging procedure, tag
numbers 87E00270 to 87E00336,
inclusive

Prritest concdironing: Quarantine/acclimation 15 Sep-6 Oct 87

Justification: The laboratory guinea pig has proven to be a
sensitive and reliable model for detection of
delayed hypersensitivity from dermal contact.
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Appendix C: HISTORICAL LISTING OF EVENTS

Date vn
15 Sep 87 Sixty-seven animals arrived, were

examined, placed in cages, and fed.

16 Sep 87 Animals ear-tagged and weighed.

18 Sep 87 Two animals submitted to necropsy as
quality controls.

16 Sep-i Nov 87 Animals checked daily.

16,18,21,23 Sep Animals weighed.
5,19,26 Oct, 2 Nov 87

21 Sep 87 Five pilot animals randomly
selected. Three pilot animals
clipped and shaved for topical
trial. Remaining 2 pilots clipped
and shaved for 20-100% interdermal
trial.

22 Sep 87 Pilot doses prepared. Two pilots
dosed intradermally only. Remaining
3 pilots dosed topically only.

24 Sep 87 Topical application dressing and
remal inq rhomiral removed.
Remi lin(q Lest dnim'11S rdldomized
into groups.

25, 26 Sep 87 Topical pilot animals scored at 24
and 48 hr.

25 Sep 87 Remaining animals removed from
quarantine.
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Appendix C (cont.): HISTORICAL LISTING Or EVENTS

28 cep 87 Intradermal pilot animals scored at
6 days. Three pilot animals clipped
and shaved for 1-5% intradermal
trials.

5 Oc I One to 5% intradermal pilot animals
scored at 6 days.

It or, All animals clipped and shaved.
Doses prepared.

) Cct 37 Doses prepared. All animals given
intradermal induction doses.

12 '7ct 87 All animals receive SLS (10%) at
test site after being clipped and
shaved.

13 Oct 87 Doses prepared. All animals cleaned
of residual SLS and given topical
induction doses.

'5 -"7. 87 Topical induction dressing and
remaining chemical removed.

27 Oct 87 Doses prepared. All animals given
challenge doses.

28 Oct 87 Challenge dose dressing and
remaining chemical removed.

29,30,31 Oct 87 All animals scored for 24, 48, and

72 hr skin reactions.

1 Nov 87 Food removed.

2 3 37 All animals delivered to Necropsy
Suite for sacrifice and gross
necropsy.

4&
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Appendix D: INDIVIDUAL DERMAL SCORES

Schistosome Topical Antipenetrant

Hours Post-Challenge

Animal Number 24 48

(87E00---)

277 0 1
282 0 0
283 0 0
290 0 0
291 1 0
295 0 0
299 0 0
300 0 0
302 0 0
314 2 1
317 0 0
322 0 0
326 0 0
328 0 1
329 1 1
334 0 0

Incidence of Reaction .19 .25

Average Severity .25 .25



AppendA D (cont.): INDIVIDUAL DERMAL SCORES

DNCB Positive Control Group

Hours Post-Challenge

Anm-il- Nimber 24 48

27k 2 2
280 1 1
234 2 2
296 1 1
31 2

304 2 2
3C5 1 2
306 0 1
30' 0 1
31.2 1 2

11 31_:50 1

325 2 0
330 2 1
333 1 2

Incidence of Reaction .81 .94

Avrzre Severity 1.12 1.44
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Appendix D (cont.): INDIVIDUAL DERMAL SCORES

Placebo Topical Antipenetrant

Hours Post-Challenge

Animal Number 24 48

(87E00---)

274 0 0
27 - 0 0
285 0 0
287 0 0
288 0 0
294 1 0
297 0 0
308 0 0
309 0 0
310 0 0
311 0 0
315 1 0
318 0 0
320 0 0
321 0 0

331 0 0
335 0 0
336 0 0

Incidence of Reaction .11 0

Average severity .11 0



Appendix E: PATHOLOGY REPORT

Pathology Report GLP 87016

Maximization Test

I. .nuiJ: Niclosamide
? e Cavia prrcellus, Hartley, young adult, male

II. Principal Ii'estigator: CPT Denzil F. Frost

Mammalian Toxicology
nathoLogist: MAM Charles B. Clifford

III. Comment: No internal gross lesions were observed in animals
surviving until the termination of the study. Gross and
microscopi: lesions observed in animals dying prior to scheduled
sacrifice ire consistent with enterocolitis leading to diarrhea,
dehydratL.', inappetence, and death. Escherichia coli, cultured
from the small intestine of two animals, is considered a likely
cause.

CHARLES B. CLIFFOR. DVM
MA., VC
Division of Pathology

16 November 1987/dbj
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Appendix E (cont.): PATHOLOGY REPORT

Attachment:

GROUP : 57 animals, all male, 49 sacrificed 2 Nov 87

ANIMAL 1D# LAIR ID GROSS OBSERVATIONS

87E00272 41972 No lesions recognized
274 41973 No lesions recognized
276 41974 No lesions recognized
277 41975 No lesions recognized
280 41976 No lesions recognized
282 41977 No lesions recognized
283 41978 No lesions recognized
284 41979 No lesions reccgnized
285 41980 No lesions recognized
286 41981 No lesions recognized
287 41982 Fecal staining of hacks.

Emaciation.
288 41983 No lesions recognized
290 41984 No lesions recognized
291 41985 No lesions recognized
294 41986 No lesions recognized
296 41987 No lesions recognized
297 41988 No lesions recognized
299 41989 No lesions recognized
300 41990 No lesions recognized
302 41991 No lesions recognized
303 41992 No lesions recognized
304 41993 No lesions recognized
305 41994 No lesions recognized
306 41995 No lesions recognized
307 41996 No lesions recognized
308 41997 No lesions recognized
309 41998 No lesions recognized
310 41999 No lesions recognized
311 42000 No lesions recognized
312 42001 No lesions recognized
314 42002 No lesions recognized
315 42003 No lesions recognized
316 42004 No lesions recognized
317 42005 No lesions recognized
318 42006 No lesions recognized
320 42007 No lesions recoqnized
321 42008 No lesions recognized
322 42009 No lesions recognized
323 42010 No lesions recognized
325 42011 No lesions recognized
326 42012 No lesions recognizced
329 42013 No lesions recognized
329 42014 No lesions recognized
330 42015 No lesions recognized
331 42016 No lesions recognizcd
333 42017 No lesions recognizeJ
33-1 42018 No lesions recoqni e.,
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Appendix E (cont.): PATFOLOGY REPORT

335 423lq No lesiois recoqnized
336 42020 No lesions recognized

Spontaneo:is ',-iths. 8 animals

NECROPSY

ANIMAL :3ta iD.AI2 DATE GPOS OnSEVVATIONS

87EO028q 41796 12 Oct 87 Serosanguinoy_ material
in th,! small intestine.

292 41939 29 Oct 87 Emaciation. dehydration.
293 41795 12 Oct 87 S.crosnginous material

and 9;,s in the small
inte,;cine.

29e 417 32 5 Oct 87 Seveie de;ydratqn.
diarrhea. Dark, red-
brow n material in cecum.

311) 41905 19 Oct 87 Pitted, hemorrhagic.4
lesions in stomach.4

Park brown contents in
cecum.

324 41937 29 Oct 87 Diminished body fat.
327 41304 17 Oct 87 Serosanquinou; gterial

and gis in the ' small
intt,s-i -ind cecum.

332 41838 21 Oct 87 Oehyl - I,-n, emaciation,
~iih.'J' staining of

per;.nen. The intestinal
tract was empty except
for gas and mucus in the
stomach.

1) M! ! to moderate, acute, diffuse ileitis, typhlitis, and

colitis.
2) Moderate multifocal necrogrenulomatous dermatitis. E.

col cuiti::d from small intestine.

92 1) Moderate, multifocal, proliferative, mycotic esophagitis.

2) Moderate lr'hoi1 depletion. spleen.
3) Minimail csrtLcal vacuolar chance, adrenals.
4) :;inimil foral ',yoc3rdial glyconenosis, heart. Culture of

small intestintl contents yielded pre!dominantly E. colil.

3No m1cre,;co-c ln )ns recor1nized in stomach, sma1l

irte-tir, r:ni. or (-'lo. Microhiolorlic cult ro of small

I "tF n1)t YIvI I0 on0 1 1i ns

t p it
MLL,:, ~ ~ ~ ~ ~ ~ ~ I . -,I, atl~ .ll lC ll iVY"' ,% r % S
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